; α = β = γ = 90.00°, one molecule per asymmetric unit) grew from 4 μL drops made from equal volumes of 30 mg/mL Re I (CO) 3 (dmp) (H 124 )| (W 122 )|AzCu II in 25 mM HEPES pH 7.5
and reservoir by vapor diffusion. The drops were equilibrated against 500 μL of reservoir containing 20-24% PEG molecular weight 4000, 100 mM LiNO 3 and 100 mM citric acid pH 3.2.
Diffraction data (30.0-1.50 Å resolution, 99.6% complete, R Sym = ΣΣ j |I j −〈I〉|/ΣΣ j I j = 8.2%; overall signal-to-noise = 〈I/σI 〉 = 34.4) were collected on a Quantum-210 CCD (Area Detector Systems Corporation), at the Cornell High Energy Synchrotron Source, beamline A1 (0.972 Å) and processed with HKL2000 (S3). The structure was determined by molecular replacement with AmoRe (S4) using a probe derived from the structure of azurin (PDB code: 1BEX). Rigid-body, positional and thermal factor refinement and adding water molecules and Re(dmp)(CO) 3 with CNS (S5) amidst rounds of manual rebuilding with XFIT (S6) produced the final model (1.50 Å resolution, R-free = 25.5%, R-factor = 23.6%). The refinement was performed against all but 5% of the reflections, which were used to calculate an R-free value. The crystallographic distances between the redox-active centers are as follows: Cu-W 122 = 11.1 Å, W
122
-Re = 8.9 Å, Cu-Re = 19.4 Å. Data collection and refinement statistics are listed in Table S1 .
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Time-Resolved Spectroscopy
TRIR. The ps-TRIR experiments were carried out at the Central Laser Facility of the Rutherford Appleton Laboratory, UK. This apparatus has been described in detail previously (S7,S8) . Briefly, part of the output from a 1 kHz, 800 nm, 150 fs, 1 mJ Ti-Sapphire oscillator/regenerative amplifier (Spectra Physics Tsunami/Spitfire) was used to pump a white light continuum seeded β-barium borate (BBO) OPA. The signal and idler produced by this OPA were difference frequency mixed in a type I AgGaS 2 crystal to generate tunable broadband midinfrared pulses (ca. 150 cm -1 FWHM, 0.1 μJ), which were split to give probe and reference pulses. The probe pulses were focused into the sample and imaged onto the input slit of a spectrograph (150 lines/mm). The reference pulses followed a similar optical path but were Luminescence. Samples were excited with the third harmonic from a regeneratively amplified passively mode-locked Nd:YAG laser (~15 ps pulsewidth). Luminescence was selected with a 420-nm longpass filter and detected using a picosecond streak camera operating in photon-counting mode (S10).
Kinetics Modeling
The kinetics model for electron tunneling in Re Figure S1 . The decay of the initially formed singlet MLCT excited state Mass balance is given by:
The solution of this initial value problem is a quadruple-exponential function with observed rate constants λ 1 , λ 2 , λ + , and λ − defined in terms of elementary specific rates as: 
The rate constant λ 2 = k 6 describes the final step in the reaction sequence, the conversion of Re I (CO) 3 (dmp The ratio k 3 /k 4 = K = 3 was determined from the amplitudes of the phases in the luminescence decay kinetics. The remaining elementary rate constants were determined by global fitting to the TRIR data with the criteria of minimizing the sum of the squared deviations between calculated and observed spectra ( Figure S2 ), and producing component spectra consistent with the states involved in the reactions ( Figure S3 ). 
Hopping Map
The two-step electron tunneling map was determined by solving the rate law corresponding to the following elementary reaction steps:
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The elementary rate constants k XY were defined in terms reaction driving force (−ΔG°), reorganization energy (λ), and donor-acceptor distance (r XY ) according to semiclassical electron-transfer theory (S11):
where R is the gas constant, T is absolute temperature, and β = 1.1 Å −1 is the empirical distance decay constant for electron tunneling through proteins (S11). The constant α is eliminated in analyses of the rate advantage of two-step vs. single-step tunneling.
The differential equations corresponding to this model were solved analytically using The relative advantage of two-step over single-step tunneling is defined as τ ET /τ, where τ ET is the time constant for single-step tunneling. Figure S2 . Experimental TRIR spectra (red) and calculated spectra (blue) based on the kinetics model and elementary rate constants described in the supporting text. Figure S3 . Component spectra used in fitting of the TRIR spectra using the kinetics model and 
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